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An Operational System for Surveillance and
Ecological Forecasting of West Nile Virus Outbreak

A Wwhy did we do it?
A Where did we do it?
A How did we do it?
A Did it work?

A What did we learn?
A Why does it matter?




Why did we do it? West Nile virus is a terrible disea:
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el aEE a mosquito and contracted West Nile

- virus. "At first | had sweats and chills, but
then | was brought to the hospital but |
don't remember that last part. | had been
out for weeks. Later the doctors told me |
was paralyzed from the waist down. And
that | had contracted meningitis and
encephalitis. And that | lost my speech.
And | had some brain damage. But the
worst part was that my right hand was
like this clubr | had lost the use of my
drawing hand."

Emil FerrisChicago Magazine



Where did we do 1it? South Dakota, of all
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How did we do 1t? Developed models of WNV
transmission based on WNYV risk factors.
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How did we do it? Developed a weekly model
of countylevel WNV case occurrence.

A) Model with TEMP, VAPD, MIGR, TVDL

The best model included: &

A Temperature >

A Vapor pressure deficit [EZ" , T o s e

A MOSQUitO Infection 00 00 2005 ' 2006 2007 ' 2008 2009 ' 2010 2011 | 2012 2013 2004 2015 '
g rOWth rate o B) Model with TEMP, VAPD, MIGR, no TVDL

A Timevarying

distributed lags

. \ [\ W 0
"' 2004 2005 2006 2007 < 2008 2009 2010 2011 2012 2013 2014 ' 2015

C) Model with TEMP, VAPD, no MIGR, TVDL
0.4-

0.3-
0.2-
0.1-

0.0- o , Vo andl AN : , ‘ , "
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

D) Model with TEMP, VAPD, no MIGR, no TVDL

Davis et al. (201&cta
Tropical85: 242250

.0- . g W'Y
2004 2005 2006 ' 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017



How did we do it? Developed a detalled risk
map using geocoded human case data.

Main PredictorsTopography, MODIS NDWI Hess et al. (In Review)
(SD), Humidity (Mean & SD), Precipitation GeoHealth
(Mean & SD), Land Cover, Soils (Ponding Freq)




How did we do it? Seasonal WNYV predictions were
updated on a weekly basis in 2016, 2017, and 201¢
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A Early season

predictions driven
by meteorological
data and climate
forecasts

A Late season
predictions
constrained by
Infection rates
from mosquito
surveillance
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2017 West Nile virus predictions



